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Ba1-xKxBiO3 Revisited : Discussion Topics

• Origin of CDW order in BiBaO3 with Bi3+  &  Bi5+ local sites
     Coulomb (Varma) or Lattice Forces(Franchini et al PRL`09) ?
     Bi is a Valence Skipper.
• Mechanism of Superconductivity with Tc = 30K in BKBO :

Negative U or Strong Coupling El-Phonon ?

• Similarites and Contrasts between the two Phase Diagrams
e.g.   SC   Tc & Doping Range:
BKBO (30K & x > 0.4)          Cuprates(130K & x> 0.04)

• Anomalous Normal State of BKBO => Low Energy Model ?

• What can we learn from BKBO about the prospects  for a
Useful High Temperature Superconductor ?



BaBiO3 showing CDW with 
ordered array of Bi3+  &  Bi5+ 

Nonpolaronic DOS for BKBO
Bi3+  &  Bi5+

Franchini et al PRL `09
using LDA incl SIC



+ 

 Theory with Superlattice agrees with
Expt for  Volume ,  Bi - O distances
            and ε2 in BKBO 

Proposed Superlattice Ordering of
 Bi3+  &  Bi5+ leads to Insulator at x=0.25
=> Bipolaron Formation of Bi5+

Franchini et al PRL `09

Superlattice DOS 

ε2



Mechanism of the 30K Superconductivity in BKBO

Estimates of El.-Phonon  λ too low to give a Tc of 30K

e.g.Meregalli & Savrasov: Standard LDA Estimate λ  = 0.34

   Marsiglio et al : Eliashberg Analysis of σ ( ω ) =>  λ = 0.2

    Batlogg et al: Isotope Shift  =>  λ  =0.2

So is a value of U < 0 required ?

Or will the SIC LDA revise the estimates ?



Similarities and Contrasts between Bi & Cu Superconductors

BKBO:       Max. Tc  = 30 K   SC when   x> xc =0.4

Cuprates:  Max Tc = 133K    SC  when   x>xc = 0.04

Is this because Tc (CDW) > TN   and >> Tc(SC) ?

Does it reflect that the coupling to the lattice distortion
of local 2el. pairs is classical and  but the singlet spin
pairs in an AF are quantum fluctuations ?

However both have a low superfluid density & large   λ L



Optical Properties Puchkov et al

Only 3 x 1020 carriers in Drude Peak  
 and  little change with x.
Strong MIR peak



Anomalous Tunneling Spectra
 Sharifi et al `91

Linear T Resistivity Schweinforth et al `92

Low Energy Model for Normal State ??



BKBO

BPBO

BPO

CORRELATION BETWEEN SLOPE OF BACKGROUND
AND Tc FOR VARIOUS MATERIALS



Ba1-xKxBiO3 Revisited : Discussion Topics

• Origin of CDW order in BiBaO3 with Bi3+  &  Bi5+ local sites
     Coulomb (Varma) or Lattice Forces(Franchini et al PRL`09) ?
     Bi is a Valence Skipper.
• Mechanism of Superconductivity with Tc = 30K in BKBO :

Negative U or Strong Coupling El-Phonon ?
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Solubility limit

Tc vs COMPOSITION
(Two studies)



Linear Resistivity at Optimal Doping

VanHarlingen



ANGLE INTEGRATED PHOTO-EMMISSION



TEMPERATURE DEPENDENCE
OF GAP



PSEUDO-GAP


